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FLIP-CHIP ADAPTOR PACKAGE FOR BARE 
DIE 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This application is a divisional of application Ser. No. 
09/483,483, ?led Jan. 14, 2000, now US. Pat. No. 6,265,766 
B1, issued Jul. 24, 2001, Which is a continuation of appli 
cation Ser. No. 08/948,936, ?led Oct. 10, 1997, now US. 
Pat. No. 6,201,304 B1, issued Mar. 13, 2001, Which is a 
continuation of application Ser. No. 08/574,662, ?led Dec. 
19, 1995, now US. Pat. No. 5,719,440, issued Feb. 17, 1998. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to an apparatus for connect 
ing a bare semiconductor die having a siZe and bond pad 
arrangement, either solder ball arrangement, or pin arrange 
ment (hereinafter referred to generally as a “terminal 
arrangement”), Which does not conform to a printed circuit 
board With a speci?c or standardiZed pin out, connector pad, 
or lead placement (hereinafter referred to generally as a 
“connection arrangement”). More particularly, the present 
invention relates to an intermediate conductor-carrying sub 
strate (hereinafter referred to generally as an “adaptor 
board”) for connecting a non-conforming bare die to another 
printed circuit board having a given connection arrangement 
(hereinafter referred to generally as a “master board”). 

2. State of the Art 

De?nitions: The folloWing terms and acronyms Will be 
used throughout the application and are de?ned as folloWs: 

BGA—Ball Grid Array: An array of minute solder balls 
disposed on an attachment surface of a semiconductor die 
Wherein the solder balls are re?uxed for simultaneous 
attachment and electrical communication of the semicon 
ductor die to a printed circuit board. 

COB—Chip On Board: The techniques used to attach 
semiconductor dice to a printed circuit board, including 
?ip-chip attachment, Wire bonding, and tape automated 
bonding (“TAB”). 

Flip-Chip: A chip or die that has bumped terminations 
spaced around the active surface of the die and is intended 
for facedoWn mounting. 

Flip-Chip Attachment: A method of attaching a semicon 
ductor die to a substrate in Which the die is ?ipped so that 
the connecting conductor pads on the face of the die are set 
on mirror-image pads on the substrate (i.e. printed circuit 
board) and bonded by re?uxing the solder. 

Glob Top: A glob of encapsulant material (usually epoxy 
or silicone or a combination thereof) surrounding a semi 
conductor die in the COB assembly process. 
PGA—Pin Grid Array: An array of small pins extending 

substantially perpendicularly from the major plane of a 
semiconductor die, Wherein the pins conform to a speci?c 
arrangement on a printed circuit board for attachment 
thereto. 

SLICC—Slightly Larger than Integrated Circuit Carrier: 
An array of minute solder balls disposed on an attachment 
surface of a semiconductor die similar to a BGA, but having 
a smaller solder ball pitch and diameter than a BGA. 

State-of-the-art COB technology generally consists of 
three semiconductor dies to printed circuit boards attach 
ment techniques: ?ip-chip attachment, Wire bonding, and 
TAB. 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

2 
Flip-chip attachment consists of attaching a semiconduc 

tor die, generally having a BGA, a SLICC or a PGA, to a 
printed circuit board. With the BGA or SLICC, the solder 
ball arrangement on the semiconductor die must be a mirror 
image of the connecting bond pads on the printed circuit 
board such that precise connection is made. The semicon 
ductor die is bonded to the printed circuit board by re?uxing 
the solder balls. With the PGA, the pin arrangement of the 
semiconductor die must be a mirror-image of the pin 
recesses on the printed circuit board. After insertion, the 
semiconductor die is generally bonded by soldering the pins 
into place. An under-?ll encapsulant is generally disposed 
betWeen the semiconductor die and the printed circuit board 
to prevent contamination. A variation of the pin-in-recess 
PGA is a J-lead PGA, Wherein the loops of the Js are 
soldered to pads on the surface of the circuit board. 
Nonetheless, the lead and pad locations must coincide, as 
With the other referenced ?ip-chip techniques. 

Wire bonding and TAB attachment generally begins With 
attaching a semiconductor die to the surface of a printed 
circuit board With an appropriate adhesive. In Wire bonding, 
a plurality of bond Wires are attached, one at a time, from 
each bond pad on the semiconductor die and to a corre 
sponding lead on the printed circuit board. The bond Wires 
are generally attached through one of three industry 
standard Wire bonding techniques: ultrasonic bonding, using 
a combination of pressure and ultrasonic vibration bursts to 
form a metallurgical cold Weld; thermocompression 
bonding, using a combination of pressure and elevated 
temperature to form a Weld; and thermosonic bonding, using 
a combination of pressure, elevated temperature, and ultra 
sonic vibration bursts. The die may be oriented either face up 
or face doWn (With its active surface and bond pads either up 
or doWn With respect to the circuit board) for Wire bonding, 
although face up orientation is more common. With TAB, 
metal tape leads are attached betWeen the bond pads on the 
semiconductor die and the leads on the printed circuit board. 
An encapsulant is generally used to cover the bond Wires and 
metal tape leads to prevent contamination. 

Although the foregoing methods are effective for bonding 
semiconductor dice to printed circuit boards, the terminal 
arrangements of the dice and the connection arrangements of 
the boards must be designed to accommodate one another. 
Thus, it may be impossible to electrically connect a particu 
lar semiconductor die to a printed circuit board for Which the 
semiconductor die terminal arrangement Was not designed to 
match the board’s connection arrangement. With either Wire 
bond or TAB attachment, the semiconductor die bond pad 
may not correspond to the lead ends on the circuit board, and 
thus attachment is either impossible or extremely difficult 
due to the need for overlong Wires and the potential for 
inter-Wire contact and shorting. With ?ip-chip attachment, if 
the printed circuit board connection arrangement is not a 
mirror-image of the solder ball or pin arrangement (terminal 
arrangement) on the semiconductor die, electrically connect 
ing the ?ip-chip to the printed circuit board is impossible. 

Therefore, it Would be advantageous to develop an appa 
ratus for connecting a semiconductor die having a siZe and 
bond pad arrangement, solder ball arrangement, or pin 
arrangement (“I/O pattern”) Which does not conform to a 
printed circuit board With a speci?c or standardiZed pin out, 
connection pad location, or lead placement (“I/O pattern”). 

BRIEF SUMMARY OF THE INVENTION 

The present invention relates to an intermediate printed 
circuit board or other conductor-carrying substrate that 
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functions as an adaptor board for electrically connecting one 
or more bare semiconductor dice of a variety of siZes and 
bond pad locations, solder ball arrangement, or pin 
arrangement, to a master printed circuit board With a speci?c 
or standardiZed pin out, connector pad location, or lead 
placement. 
An adaptor printed circuit board or substrate (“adaptor 

board”) is siZed and con?gured With an I/O pattern to 
accommodate its attachment to the master printed circuit 
board (“master board”). If the master board is con?gured to 
receive a speci?c pin out or speci?c connector pad locations, 
the adaptor board is con?gured on its master board attach 
ment surface With pins or solder balls in mirror-image to the 
master board connection arrangement to make electrical 
contact With the speci?c pin out or connector pads on the 
printed circuit board. If the master board is con?gured to 
receive a bond Wire, the adaptor board is con?gured and 
siZed to provide Wire bond pads on its upper surface closely 
adjacent the bond pads of the master board leads. The 
adaptor board can, of course, be con?gured to accommodate 
other attachment and electrical connection means knoWn in 
the industry, as Well as other components in addition to the 
semiconductor die or dice carried thereon. 

On the semiconductor die side of the adaptor board, one 
or more semiconductor dice are attached. If a “?ip-chip” die 
is attached to the adaptor board, the adaptor board Will, of 
course, be con?gured With an I/O pattern to receive the 
?ip-chip With a speci?c pin out or connector pad locations. 
The pin out or connector pads on the adaptor board are 
connected to circuit traces on or through the adaptor board. 
The circuit traces form the electrical communication path 
from the pin recesses or connector pads on the adaptor board 
to the connection points to the master board. 

If a “leads over” die is used With the adaptor board, the 
bond pads on the die are Wire bonded to the adaptor board. 
Preferably, the leads over die is attached to the adaptor board 
With the bond pads facing the adaptor board. The bond Wires 
are attached to the leads over die bond pads and extend into 
a via or vias in the adaptor board. The bond Wires are 
attached to an I/O pattern of adaptor board bond pads Within 
the via from Which circuit traces extend, or to leads on the 
master board side of the adaptor board. 

It is, of course, understood that the leads over die can be 
attached to the adaptor board With the bond pads facing 
aWay from the adaptor board. Thus, the bond Wires are 
simply attached to the bond pads on the leads over die and 
to a corresponding I/O pattern of adaptor board pad on the 
semiconductor die side of the adaptor board. 

Preferably, the exposed circuitry of the die and the die 
to-adaptor board interconnection is sealed from contamina 
tion by a glob top after Wire bonding or an under?oW 
compound in the case of a ?ip-chip attachment. 

Furthermore, it is understood that With the use of Wire 
bonds, the adaptor boards can be stacked on top of each 
other and connected to the adaptor board as by Wire bonding. 

BRIEF DESCRIPTION OF THE SEVERAL 
VIEWS OF THE DRAWINGS 

While the speci?cation concludes With claims particularly 
pointing out and distinctly claiming that Which is regarded 
as the present invention, the advantages of this invention can 
be more readily ascertained from the folloWing description 
of the invention When read in conjunction With the accom 
panying draWings in Which: 

FIG. 1 is a side vieW of one embodiment of the present 

invention; 
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FIG. 2 is a side vieW of a second embodiment of the 

present invention; 
FIG. 2A is a top vieW of the second embodiment of the 

present invention shoWn in FIG. 2; 
FIG. 3 is a side vieW of a third embodiment of the present 

invention; 
FIG. 3A is an upside-doWn exploded perspective vieW of 

selected portions of the third embodiment; and 
FIG. 4 is a side vieW of a fourth embodiment of the 

present invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

FIG. 1 illustrates a ?rst embodiment of the present inven 
tion designated as a ?ip-chip style/?ip-chip attachment 
assembly 100. Assembly 100 comprises a semiconductor die 
12 having an inverted active surface 14 With at least one 
?ip-chip electric connection 16 (such as a C4solder bump 
connection, a pin connection, or a surface mount j-lead 
connection, by Way of example) extending substantially 
perpendicularly from a bond pad 15 on the semiconductor 
die active surface 14. The ?ip-chip electric connections 16 
are attached to an upper surface 20 of an adaptor board 18 
in such a manner that the ?ip-chip electric connections 16 
make electrical contact With electrical contact elements 21 in 
or on the surface of adaptor board 18. The electrical contact 
elements 21 make electrical communication betWeen each 
?ip-chip electric connection 16, through circuit traces 23 
(exemplary traces shoWn in broken lines) in the adaptor 
board 18, to at least one master board connector 22 extend 
ing substantially perpendicularly from a loWer surface 24 of 
the adaptor board 18 to connect adaptor board 18 to an 
aligned terminal 31 on master board 30. Preferably, a sealing 
compound 26 is disposed betWeen the semiconductor die 12 
and the adaptor board 18 to prevent contamination of the 
?ip-chip electric connections 16 and to more ?rmly secure 
semiconductor die 12 to adaptor board 18. 

In actual practice, there Will be a plurality of terminals 31 
arranged in a speci?c, perhaps industry-standard pattern, on 
master board 30, and master board connectors Will be 
arranged in a mirror-image pattern to terminals 31 for 
mating connection thereWith. Master board connectors 22 
and terminals 31 may comprise any electrical connection 
mechanism knoWn in the art, in addition to those previously 
described herein. 

FIGS. 2 and 2A illustrate a second embodiment of the 
present invention designated as a ?ip-chip style/Wire bond 
attachment assembly 200. Components common to both 
FIG. 1 and FIG. 2 retain the same numeric designation. The 
assembly 200 comprises the semiconductor die 12 having 
active surface 14 With at least one ?ip-chip electric connec 
tion 16, as knoWn in the art, extending substantially perpen 
dicularly from a bond pad 15 on the semiconductor die 
active surface 14. The ?ip-chip electric connections 16 are 
attached to the adaptor board upper surface 20 in such a 
manner that the ?ip-chip electric connections 16 make 
electrical contact With electrical contact elements 21 on the 
adaptor board 18. The electrical contact elements 21 com 
municate betWeen each ?ip-chip electric connection 16 to 
bond pads 28 on the adaptor board upper surface 20 through 
circuit traces 23. The adaptor board loWer surface 24 is 
bonded to an upper surface 36 of a master board 30 With an 
adhesive 32, Which may comprise a liquid or gel adhesive, 
or an adhesive tape, all as knoWn in the art. If desired, 
adhesive 32 may be a heat-conductive adhesive. AWire bond 
34 extends from each adaptor board bond pad 28 to a 
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corresponding bond pad or lead end 35 on the upper surface 
36 of master board 30, bond pad or lead end 35 communi 
cating With other components mounted to master board 30 or 
With other components on other boards or other assemblies 
through circuit traces or other conductors knoWn in the art. 

FIGS. 3 and 3A illustrate a third embodiment of the 
present invention designated as a Wire bond style/?ip-chip 
attachment assembly 300. Components Which are common 
to the previous ?gures retain the same numeric designation. 
The assembly 300 comprises an inverted semiconductor die 
12 having active surface 14 With at least one bond pad 38 on 
the semiconductor die active surface 14. As illustrated, the 
bond pads 38 are arranged in tWo roWs extending doWn the 
longitudinal axis of semiconductor die 12 being located 
transverse to the plane of the page, such an arrangement 
commonly being used for a “leads over” connection to frame 
leads extending over the die in its normal, upright position. 
The semiconductor die active surface 14 is bonded to the 
adaptor board upper surface 20 With an insulating, sealing 
adhesive 40. The adaptor board 18 includes at least one or 
more Wire bond vias 42 Which is located in a position or 
positions aligned With the semiconductor die bond pads 38. 
Each individual Wire bond 134 is connected to each corre 
sponding individual semiconductor die bond pad 38. Each 
Wire bond 134 extends from the semiconductor die bond pad 
38 to a corresponding bond pad or lead 39 on the adaptor 
board loWer surface 24, Which communicates With master 
board connectors 22 through circuit traces 23. The master 
board terminals 31 are in electrical communication With at 
least one master board connector 22 extending substantially 
perpendicularly from the adaptor board loWer surface 24. 
Preferably, a sealant 44 encases the bond Wires 134 and seals 
the Wire bond via 42 to prevent contamination and damage 
to the Wire bonds. 

FIG. 4 illustrates a fourth embodiment of the present 
invention designated as a Wire bond style/Wire bond attach 
ment assembly 400. Components Which are common to the 
previous ?gures retain the same numeric designation. The 
assembly 400 comprises the semiconductor die 12 having 
active surface 14 With at least one bond pad 38 on the 
semiconductor die active surface 14. As With the embodi 
ment of FIG. 3, semiconductor die 12 in this instance 
employs bond pads 38 in a “leads over” con?guration. The 
semiconductor die active surface 14 is bonded to the adaptor 
board upper surface 20 With an insulating, sealing adhesive 
40. The adaptor board 18 includes at least one Wire bond via 
42 Which is located in a position or positions aligned With 
the semiconductor die bond pads 38. Each individual Wire 
bond 134 is connected to each corresponding semiconductor 
die bond pad 38. Each Wire bond 134 extends from the 
semiconductor die bond pad 38 to a corresponding bond pad 
46 Within the Wire bond via 42. The via bond pads 46 are in 
electrical communication through circuit traces 23 With at 
least one corresponding adaptor board bond pad 28. The 
adaptor board loWer surface 24 is bonded to the master board 
upper surface 36 With the adhesive 32. Wire bonds 34 extend 
from the adapter board upper surface 20 to a corresponding 
bond pad or lead on the master board upper surface 36. 
Preferably, the Wire bond via sealant 44 encases the bond 
Wires 134 and seals the Wire bond via 42 to prevent 
contamination. 

Having thus described in detail preferred embodiments of 
the present invention, it is to be understood that the inven 
tion de?ned by the appended claims is not to be limited by 
particular details set forth in the above description as many 
apparent variations thereof are possible Without departing 
from the spirit or scope thereof. 
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What is claimed is: 
1. Amethod of forming a Wire bond style/?ip-chip attach 

ment assembly electrically connecting a semiconductor die 
having a bond pad pattern to a ?rst substrate having a 
connector pattern arrangement When the semiconductor die 
is attached to second adaptor substrate having an upper 
surface and having a second surface having a connector 
pattern thereon, comprising: 

providing an inverted bare semiconductor die having a 
surface having a plurality of bond pads extending along 
a longitudinal axis of the semiconductor die on the 
surface in a ?rst bond pad pattern different than the 
connector pattern arrangement of the ?rst substrate; 

providing a second adaptor substrate having a die side 
surface, a second attachment surface, at least one via 
extending through the second adaptor substrate from 
the die side surface to the second attachment surface, a 
plurality of circuits, and a plurality of bond pads 
located on the second attachment surface having a 
connector pattern connected to the plurality of circuits 
matching the connector pattern arrangement of the ?rst 
substrate and a plurality of bond pads located in a ?rst 
bond pad pattern connected to the plurality of circuits 
matching the ?rst bond pad pattern of the inverted bare 
semiconductor die; 

applying an adhesive to a portion of the die side of the 
second adaptor substrate to attach the inverted bare 
semiconductor die thereto; 

attaching a portion of the surface having a plurality of 
bond pads thereon of the inverted bare semiconductor 
die to a portion of the die side surface of the second 
substrate locating the bare semiconductor die above the 
second adaptor substrate having the bond pads of the 
semiconductor die located over the via in the second 
adaptor substrate; 

connecting the plurality of bond pads of the inverted bare 
semiconductor die to the plurality of bond pads on the 
second attachment surface of the second adaptor sub 
strate using a plurality of Wire bonds, the plurality of 
Wire bonds extending through the at least one via 
extending from bond pads of the inverted bare semi 
conductor die located on the die side surface of the 
second adaptor substrate through the second adaptor 
substrate to the second attachment surface of the sec 
ond adaptor substrate, the plurality of Wire bonds 
connected to the ?rst bond pad pattern of the bare 
inverted semiconductor die and to the matching ?rst 
bond pad pattern on the second attachment surface of 
the second adaptor substrate; 

?lling at least a portion of the via in the substrate With a 
sealant; and 

connecting the second adaptor substrate to the ?rst sub 
strate having the second substrate located solely on one 
side of the ?rst substrate, the connections betWeen the 
?rst substrate and the adaptor second substrate formed 
by a plurality of adaptor board connectors extending 
betWeen the matching connector pattern on the second 
attachment surface of the second adaptor substrate to 
the connector arrangement of the ?rst substrate. 

2. Amethod of forming a Wire bond style/?ip-chip attach 
ment assembly electrically connecting a semiconductor die 
having a ?rst bond pad pattern to a master board having a 
connector pattern arrangement, comprising: 

providing an inverted bare semiconductor die having a 
plurality of bond pads located in at least tWo roWs 
extending doWn the longitudinal axis of the inverted 
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bare semiconductor die thereon, the plurality of bond 
pads located in the at least tWo roWs having a ?rst bond 
pad pattern; 

8 
bond pad pattern matching the ?rst bond pad pattern of 
the inverted bare semiconductor die; 

applying an adhesive to a portion of the die side of the 
second adaptor substrate to attach the inverted bare 
semiconductor die thereto; 

providing a master board having a plurality of circuit 
traces on an upper surface thereof connected to a 5 
plurality of connectors in a second connector pattern 
arrangernent located thereon different than the ?rst 
bond pad pattern of the plurality of bond pads of the 
inverted bare semiconductor die; 

attaching a portion of the surface having a plurality of 
bond pads thereon of the bare semiconductor die to a 
portion of the die side surface of the second substrate; 

connecting the plurality of bond pads of the inverted bare 
rovidin an ada tor board havin a die side surface, a 10 . . . 

p second attachnient surface, a viageXtending through the Semlconductor dle to the pluhahty of bond. pads of the 
adaptor board from the die side surface to the second Second adaptor_ Substrate us_mg a plutahty of bond 
attachrnent surface, a plurality of circuits, a plurality of Wlres’ the pluhahty of bhnd Wlres extendmg through the 
bond pads located on the second attachrnent surface of at least one Vla extehdlhg through the Second adaptor 
the adaptor hoard having a phlrahty of bond pads 15 substrate, the plurality of bond Wires connected to the 
connected to the plurality of circuits matching the ?rst ?rst hehd Pad Petterh of the Plurahty of hohd Pads of 
bond pad pattern of the phlrahty of bond pads of the the inverted semiconductor die and to the matching ?rst 
inverted bare semiconductor die, and having a connec- hohd Pad Patterh of the Phlrahty of hehd pads on the 
tor pattern connected to the plurality of circuits rnatch- Second attachment Surface of the Second adaptor Sub‘ 
ing the connector pattern arrangement of the plurality 2O Strate; and 
of connectors of the master board; attaching the ?rst substrate to the second attachrnent 

providing a plurality of electrical connectors for connect- Surface of the Seeohd adaptor shhsthate hslhg a Phlrahty 
ing the connector pattern connected to the plurality of of adaptor heard eehheeters eXtehdlhg from the Second 
circuits matching the connector pattern arrangement of attachment Surface of the Seeehd adapter shhstrate 
the plurality of connectors of the master board located 4~ Arnethod of forthlhg a whehehd style/htp'ehlp attach‘ 
on the second attachrnent surface of the adaptor board 25 Iheht assembly attaehlhg a Sethleehdheter dle to a master 
to the plurality of connectors in a second connector hoard, Comprising? 
pattern arrangement of the circuit traces of the master providing an inverted bare Semiconductor die having a 
board; plurality of bond pads in at least tWo roWs having a ?rst 

attaching a portion of the inverted bare semiconductor die 30 bOnd pad arrangement lOcated dOWn the longitudinal 
to a portion of the die side surface of the adaptor board; aXis of a surface of the inverted bare semiconductor die 

connecting the plurality of bond pads of the inverted bare 1h a leads Over Chlp Cohhgurahoh; 
semiconductor die to the plurality of bond pads of the providing a master bOard having a plurality Of circuit 
adaptor board using a plurality of Wire bonds, the traces on an upper surface thereof connected to a 
plurality of Wire bonds extending through the via plurality of connectors in a connector pattern arrange 
extending through the adaptor board having a portion 35 rnent located thereon, the upper surface for the receipt 
thereof attached to the plurality of bond pads on the Of an adaptor bOard therein; 
second attachrnent surface of the adaptor board and providing an adaptor board having a die Side Surface, a 
having a Portion thereof attached to the plurality of second attachrnent surface, at least one via extending 
hohd pads on the bare Semiconductor die; and through the adaptor board from the die side surface to 

connecting the adaptor board and rnaster board using the 40 the second attachrnent surface, a plurality of circuits, a 
plurality of electrical connectors on the adaptor board plurality of bOnd pads located on the Second attachment 
to the plurality of circuit traces on the master board Surface of the adaptor bOard haVing a plurality Of bond 
using the plurality of electrical connectors, pads connected to the plurality of circuits in a ?rst bond 

3. Arnethod of forming a Wire bond style/?ip-chip attach- pad pattern matching the ?rst bOnd pad pattern of the 
rnent assernbly attaching a semiconductor die having a ?rst 45 inverted hare Semiconductor die> ahd havihg a eehhee' 
bond pad pattern to a ?rst Substrate having a Connector tor pattern thereon connected to the plurality of circuits 
pattern arrangement for attaching the ?rst substrate to a thatehlhg the eehheeter Patterh arrangement of the 
second adaptor substrate having an upper surface and having master board; 
a second surface having a connector pattern thereon and prevhhhg aphlrahty of electrical eohheetohs for eohheet' 
having a plurality of circuit traces thereon, comprising: 50 lhg the eehheeter Patterh of the Phlrahty of ehehlts 

-d- - ted bare Semiconductor die havin a located on the second attachrnent surface of the adaptor 
provl mg an tnver - g board to the plurality of circuits of the master board; 

surface having a plurality of bond pads located along a _ _ _ _ _ 
longitudinal aXis of the inverted bare semiconductor die attaehlhg aportlon of the _1hVerted hare Sehheohdhetor (he 
on the Surface extending in a leads_over Conhgurati0n to a portion of the die side surface of the adaptor board; 
on the surface, the plurality of bond pads having a ?rst 55 connecting the plurality of bond pads in a ?rst bond pad 
bond pad pattern different than the connector pattern arrangement of the bare semiconductor die to the 
arrangement of the ?rst substrate; plurality of bond pads in a matching ?rst bond pad 

providing a second adaptor substrate having a die side Pattern of the adaptor board hslhg a Phlrahty of bond 
surface, a second attachrnent surface, at least one via Wlres eXtehdlhg through the Yla eXtehdlhg through the 
extending through a heard from the the Side Surface t0 6O adaptor board from the die side surface to the second 
the second attachrnent surface, a plurality of circuits, attachment Surface; and 
and a plurality of bond pads located on the second connecting the adaptor board and master board using the 
attachment surface of the second adaptor substrate plurality of connectors on the master board to at least 
having a connector pattern thereon connected to the one circuit trace of the plurality of circuit traces on the 
plurality of circuits matching the connector pattern 65 rnaster board using adaptor board. 
arrangement of the ?rst substrate and a plurality of 
bond pads connected to the plurality of circuits in a * * * * * 
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